The concept of fatigue has entered medicine from other disciplines in which the term refers to weakening of a material by demands put upon it. Its application to the behavioural and subjective changes that characterize postoperative convalescence has led to the assumption that these changes reflect the physiological and metabolic consequences of surgery. Because evidence does not support this view, we outline a new theory in which postoperative fatigue is the product of physiological, psychological and cultural factors. This theory leads to novel predictions that can be tested in future clinical research. Of particular interest will be the evaluation of systematic attempts to change patient and staff expectations about postoperative convalescence.
Major surgery, like other noxious stimuli, evokes an integrated physiological response with hormonal, metabolic, haematological and immunological components. The response is generally assumed to be harmful and, despite the inadequacy of empirical support for this assumption1, anaesthetic and surgical techniques have been developed to attenuate these changes2.
The response to surgery is not purely physiological, but also behavioural and subjective: feelings of malaise and reluctance to mobilize commonly continue for weeks postoperatively. These behavioural and subjective changes are clinically important: muscle function is impaired by immobilization and patients' assessment of their own recovery will reflect their subjective state and perceived ability to resume normal exertion.
Until now, understanding of postoperative malaise has been shaped by the concept of fatigue3. This term, which derives from engineering rather than biology, describes the weakening of a material by demands upon it. Its use in this context has led to the assumption that postoperative malaise manifests the physiological effects of surgical trauma-in particular, impairment of muscle function by the hormonal and metabolic responses to surgery, exacerbated by immobilization and deficient nutrition.
However, exhaustive investigation of postoperative fatigue4 has failed to identify a simple physiological cause. For example, fatigue has not been reduced by use of epidural analgesia in an attempt to attenuate the afferent stimuli which instigate the endocrine and metabolic changesS; neither has it responded to the use of a nutritional regimen designed to preserve muscle mass6. The suspicion is emerging that apparent muscular weakness is secondary to a central effect and that attempts to explain fatigue should explore central processes7. Because the results of research that has been stimulated by the concept of postoperative fatigue can no longer be explained in a purely physiological way, we propose an explanation which integrates physiological mechanisms with psychological and cultural processes.
MOTIVATIONAL CHANGES AFTER SURGERY
Exhaustive exercise also leads to fatigue but, despite even greater investigation than fatigue after surgery, a physiological explanation for it has still not been identified. However, the offer of monetary reward enhanced physical performance during endurance exercise more effectively than correction of low blood glucose concentration8. That is, the factor that limited physical performance was motivational rather than metabolic. Similarly, the reduction, rather than increase, in fatigue by moderate exercise9 is inconsistent with the equation of fatigue with physical exhaustion. To view fatigue or exhaustion as a motivational phenomenon fits the way that these terms are used in everyday language. Complaints of fatigue provide socially sanctioned ways of expressing motivational or emotional needs10. Realization that fatigue is a motivational variable allows postoperative fatigue to be explained in a new waynot as a pathological response to surgical trauma, but as a component of a motivational response. The starting point for deriving our new theory is the generally accepted view that the physiological responses to 'Department of Clinical Psychology, University of Liverpool, Whelan Building, Quadrangle, Brownlow Hill, Uverpool L69 3GB; 2Department of Anaesthesia, St George's Hospital Medical School, London SW17 ORE, UK Correspondence to: Dr P Salmon surgery have evolved for protection after serious injury1. The lack of mobility and reduction in exertion after injury are probably also protective in supporting homoeostasis and enhancing healing. However, because the injured animal remains exposed to external threats, such as predators, its survival depends on a continued capacity to respond. For example, in the injured soldier, experience and complaint of pain may be delayed while he continues to fight until the threat ceases11. It is implausible, therefore, that a response to injury could have evolved to provide for homoeostasis and healing by physically preventing activity. Instead, logic suggests that the factors that determine whether to continue exertion, or to withdraw and become inactive, would be motivational.
It is not difficult to envisage the motivational factors which might restrain the surgical patient. Indeed, psychological states that inhibit behaviour in response to stress are well known. In depression, the individual does not wish to move; in anxiety he is too frightened to move. Therefore the onset of fatigue after an operation may indicate the presence of anxiety and depression at this time as it does in other clinical conditions12-4. We would expect, therefore, measures of postoperative fatigue to correlate with those of anxiety or depression. In contrast with the exhaustive search for physiological correlates, the psychological correlates of fatigue have been neglected, despite the evidence that anxiety and depression can-like fatigue-be increased for many weeks after surgery. Nevertheless, we and others have shown a clear association of fatigue with anxiety and depression or negative mood'S-17. We showed, furthermore, that patients who reported most mental fatigue postoperatively were those who had been most unhappy preoperatively17, a result that may underly the observation that the patients who are most fatigued postoperatively were those who reported most fatigue before surgery18. Viewing postoperative malaise in physical terms, as 'fatigue' rather than as a motivational state, has important clinical implications. In other contexts, the expression of psychological problems (such as anxiety and depression) in physical terms (such as fatigue) often confuses clinicians and leads to inappropriate treatment which prolongs dependency on medical services (somatization)19-21. Convalescence after surgery could be extended in the same way.
THE CENTRAL ROLE OF EXPECTATIONS
To argue that fatigue is a psychological response is to assert that the eliciting stimulus has a psychological component: that is, fatigue must depend on psychological aspects of surgery. Surgery entails important psychological threats, and the influence of psychological aspects of surgery on established22. Differences in psychological factors could explain why fatigue occurs after abdominal surgery but not major joint arthroplasty17; whereas the former generally signifies a threat to well-being or longevity, arthroplasty is usually performed to improve well-being. The psychological aspects of surgery are not defined purely in terms of objective features of surgery but also by patients' perception and experience of surgery, which must reflect their expectations of it. These expectations will reflect, in part, cultural influences.
It is a cultural expectation, amongst patients and staff alike, that major surgery necessarily leads to fatigue which will delay return to normal activities. People commonly behave in ways that reflect their own and others' expectations; therefore expectations can be powerful influences on the effects of medical and surgical procedures23'24. Meeting the expectations of convalescence by withdrawal from normal activity will increase depres-sion25, so instigating a vicious circle whereby emotional distress and fatigue are intensified and convalescence is prolonged. The importance of cultural influences can be approached by comparing recovery between man and animals which are presumably not affected by culture. Animals recover rapidly after surgical or other injury, apparently requiring no convalescence. For example, greyhounds can return to racing three weeks after hysterectomy26. Postoperative fatigue appears to be a peculiarly human phenomenon. The duration of hospital admission for a given procedure varies between countries and between hospitals, and changes over time in ways that do not simply reflect variations in surgical techniques or waiting lists27. Instead, variability in hospital stay and convalescence reflects differing and changing expectations. The strength of these expectations, as well as their susceptibility to change, is reflected in the slow rate of decline in hospital stay27. In summary, our theory is that postoperative fatigue and convalescence result from the prolongation by cultural influences of biological and psychological mechanisms of restraint which have evolved to confer protection after injury. improvement in the rate of recovery was described following major colonic surgery in elderly patients, some being discharged after two days32. The authors describe many distinctive features of the surgery and postoperative care including laparoscopic assistance to minimize tissue damage, pain relief by regional anaesthesia, avoidance of opioids where possible and early nutrition. These were supplemented immediately after surgery by a vigorous programme of exercise and rehabilitation. The critical feature in this package may have been one that was not identified by the authors. Such a novel programme is unlikely to have been introduced without a profound change in expectations of patients and staff alike. We propose that attempts to explain the effects of this new regimen should focus on the change in expectations as much as the biological interventions.
It will be more efficient to manipulate expectations of staff than those of individual patients. However, staff expectations are likely to be more entrenched than those of patients because a reduction in hospital stay and medical demands of convalescence will conflict with professional interests. In practice, changes at the cultural level will reflect and contribute to changed expectations of both staff and patients in individual hospitals. There will therefore be some delay, after acceptance of the validity of our ideas, before we see changes in routine clinical practice.
